The role of Cu2+ on the DNA-breaking action of ascorbic acid (AsA) and triose reductone (TR) was studied with an agarose slab gel electrophoretic analysis. AsA and TR decomposed calf thymus DNA which had been pretreated with Cu2+, and their decomposing activity was proportional to the concentration of Cu2+ bound to the DNA. The DNA Cu2+ complex had the ability to oxidize reductones. AsA and TR also decomposed the pretreated DNA with Cu2+ more markedly than that pretreated with Cu2+ and successively with EDTA. The DNA-breaking activity of AsA and TR showed no Cu2+-concentration dependency. The maximal fragmentation of DNA occurred at the concentration ratio of DNA and Cu2+ of 4:1. Excess concentration of Cu2+ decreased the activity of reductones. The present results indicate that the binding of Cu2+ to DNA molecules is also essential for the DNA-breaking action of AsA and TR in the presence of Cu2+ and that Cu2+ bound to DNA molecules has more effective promoting activity than free Cu2+
Our preceding paper demonstrated that the oxidation of ascorbic acid (AsA) and triose reductone (TR) by Cu2+ is essential for their DNA-breaking action in the presence of Cu2+ and that the hydrogen peroxide and hydroxyl radicals resulting from the oxidation are active breakers (1) . However, the DNA-breaking activity of these enediols did not always coincide with their oxidation rates and showed no pH dependency, while the oxidation of the reductones by Cu2+ did. Furthermore, the oxidation of AsA or TR by Cu2+ was strongly inhibited by DNA. From these findings, Cu2+ is expected to have other functions on the DNA-breaking action of AsA and TR besides catalyzing the oxidation of reductones. In this report, the * Reprint request should be addressed to this author.
mode of action of Cu2+ on the DNA-breaking action of AsA and TR was examined in detail, by using an agarose slab gel electrophoretic analysis. This work was partly supported by a Grant-in-Aid for Scientific Research from the Ministry of Education, Science and Culture of Japan.
